ASSEMBLY AND OPERATION 
HEATHKIT SIGNAL GENE 


SPECIFIC ATi{ONS 
Frequency Range 
Band A... cc cee nee ete e eens 160 kc to 500 kc 
Band B.. 1... ec te eee cette nee 500 kc to 1650 kc 
Band C... 1... ee ence nenes 1.65 mc to 6.5 mc 
Band DD... cc nee eee eee aee 6.5 mc to 25 mc 
Band E........200002ee cee ceeeeeeeees:+---29 mec to 110 mc 
Calibrated Harmonics...........0 cee ee cee ceene 1:.0 mc to 220 mc 


Radio Frequency Output........................In excess of 100,000 microvolts 


BVAMLY Se CYC Y Weep FAL ESS 


Modulation Frequency............. eee e cece eens Approximately 400 cycles 
Audio Output... eee eee eee eee 2 to 3 vo:ts 
Audio Frequency Input........ 0.2 cece eee ee eee Approxiniately 5 v across 1 megohm 
Tubes 

L2AUT. 2. ccc ee eee eee teens RF Osciltator- Buffer 

6C4 Audio Oscillator or Audio Amplifier 

Lee eee ee eee tenet ee ee eee e eee Audio Oscillator Audio Amplifier 

Power Requirements cece eee teen e teen eens 105-125 v, 50/60 cycles 
Cabinet SIZE... ec eee ee eee 8 1/2 wice x & 1/2 high x5 cleep 


Shipping Weight... ...... 0... cc cc ccc eee 7 lbs. 
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INTRODUCTION 


The Heathkit model SG-8 nigra Generator has been designed for simplicity of construction and 
stability of operation. A little care taken during the process of construction will reward the kit 
builder with a signal generator which will give excellent p erform nce and wil both pleasant 


and easy to use. This generator has been engineered so that t wi 


ham and experiment ange of uses. in additio 
im aaaiio 


pair man, nam ana experimer nte 


highly dependable piece e of test equ 


nge Va MOUS, 


is made with high quality parts, conservatively 


ang and effi 


rated, and will give long andeffici 
adjusted coils, thereby eliminatin 


wmanten ~ Sant im ie 
brate the finished kit. 


patater| Th 


ipment. It 
+ 


service. The model SG-8 Signal Generator utilizes factory 


he necessity of having costly equipment available to cali- 


ga om 
+ 


CIRCUIT DESCRIPTION 


The RF portion of the SG-8 Signal Generator consists of a 12AU7 twin triode tube. One triode 
sectionof thistube is usedas a Colpitts oscillator. The other triode section is used in a cathode 
follower type circuit and acts asa buffer between the oscillator and the output of the signal gen- 
erator. Four inductances wound on forms comprise the coils for bands A, B, Cand D. Theyare 
switched intothe circuit by means of the band switch. The E bandcoil is unique in its construc- 
tion insofar that the heavy buswire of which it is composed actually forms the connections be- 
tween the band switch and the tuning condenser for all of the lower frequency coils. When the 
band switch is placed in E band position, a short is placed across the leads of the E band coils, 


thereby m maki ng it a closed circuit inductance which is capable of tuning from 25 to 100 mega- 


r necessary to maintain oscillations is obtained from a 
nce 


y ai 
Cc of the frequency determining circuit. In the 
d by the use of a split-stator condenser. The ad- 


v i 
apparent from the following explanation. For example, take a ca- 
f 


capacitive reactance divider across t 


model SG-8, a capacitive divider 


vantage of this will be made 


pacitive divider composed of fixed capacities. As the frequency across the condensers is in- 
creased, the reactance of the condensers is decreased. Therefore, using a fixed capacitive 
divider, as the frequency is increased reactance would become lower until a point was reached 
where oscillations could no longer be maintained. By the use.of a split-stator condenser for 
both tuning and as the divider network as the frequency is increased, the capacity of the con- 
denser dividing network is decreased. The reactance of a condenser for any given frequency is 
inversely proportional tothe capacity. This tendsto maintain the reactance of the network fair- 


a + 
t=] U Ll 
ly constant, thereby permitting oscillation over a wide range 0 


The use of the cathode follower as a buffer stage has the following advantage: The characteris- 


tin £ Ai thinAn Frill ial 
tics of a "cathode follower" are very low output impedance with an extremely high input imped- 


ance. The extremely high input impedance produces little or no loading onthe oscillator circuit . 
The very low output impedance provides a very stable output from the signal generator. The 
effect is such that a varying load on the output of the signal generator will produce little or no 
frequency instability of the oscillator. The signal generator incorporates a Step attenuator for 
coarse control of radio frequency output afd a continuously variable attenuation circuit for fine 
control of the radio frequency output. 

The audio oscillator is also a Colpitts circuit. By the use o large 

core choke and relatively high capacity in the capacitive divider, it is made to “oscillate a 
proximately 400 cycles. This type of oscillator was again chosen for its stabili 
waveform. With the modulation switch in the INT. position, 400 cycles audio voltage is ap- 
plied through a resistance network to the grid of the cathode followers Stage. This audio vo tage 

t fro 


is impressed as an amplitude modulated signal upon the RF output 


At the same time the audio voltage is also applied to the external audio ccnne ‘tor marked CUT, 
and may be used as an audio signal source for testing amplifiers, etc. Wich the modulition 
switch in the EXT. position, any external audio source of any frequency may be used to modu- 
late the RF output of the signal generator. The 6C4 audio oscillator tube then becomes an am- 
plifier stage for the external signal. 
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The power upply consists of a transformer which furnishes filament voltage to the 6C4 and 
12AU7 tubes and effectively isolates the instrument from the AC line. A selenium rectifier i 
connected t’ one winding of the transformer producing half-wave rectification. An RC filter 


network cha iges the pulsed output from the rectifier to fairiy pure DC. The 116 volt input has 
both sides bypassed to minimize the signal feeding back through the power lines. 


A unique de sign feature is the convenient AF IN-OUT control, which adjusts audio input if ex- 
ternal modu ation is employed and likewise adjusts the AF output level when using the generator 
as a source of audio output. 


PRELIMINARY INSTRUCTIONS AND NOTES 


The Heathki: model 5G-8 Signal Generator when co snstructed i in acc onde ne 
in this manval, is a high-quality piece of test equipment, capable of years 
ice. We the refore urge you to take the necessary time to assemble wand wire the ki 


You will be rewarded with a neat appearing, well-built and dependable test oscillator. 


t 
Ls 


This manual is supplied to assist you in every way to complete the signal generator with 
least possit le chance for error. We suggest that you take a few minutes now and read the 
tire manual thr ugh before any work is begun. This will enable you to proceed with the w 
much faster wien construction is started. The large, fold-in pictorials are handy to attach 
the wal] above your work space. Their use will greatly simplify the construction of the kit. 
These diagrams are repeated in smaller form within the manual. We suggest that you retain 
the inanial in your files for future reference, both in the use of the signal generator and for its 


mainten tnce. 


UNPAC]< THE KIT CAREFULLY AND CHECK EACH PART AGAINST THE PARTS LIST. In 
so doing, ycu will become acquainted with each part. Refer to the charts and other information 
shown on th» inside covers of the manual to help you identify any parts about which there may be 
a question. Ifsome shortage is found inchecking the parts, please notify us promptly and return 
the insp2ction slip with your letter to us. lIlardware items are counted by weight, and if a few 
are missing, please obtain them locally if at all possible. 


Read the note on soldering on the inside of the backcover. Crimp all leads tightly to the termi- 
nal befcre soldering. Be sure both the lead and the terminal are free of wax, corrosion, or 
other foreignsubstances. Use only the best rosin core solder, preferably a type containing the 
new activated fluxes, such as Kester ''Resin-Five," Ersin "Multicore, " or similar types. 


> 

| worn: ALL GUARANTEES ARE VOIDED AND WE WILL NOT REPAIR OR SERVICE | | 
INSTRUMENTS IN WHICH ACID CORE SOLDER OR PASTE FLUXES HAVE BEEN 

USED. WHEN IN DOUBT ABOUT SOLDER, IT IS RECOMMENDED THAT A NEW 

ROLL PLAINLY MARKED "ROSIN CORE RADIO SOLDER" BE PURCHASED. 


-—-— 


Resistors and condensers generally have a tolerance rating of +20% unless otherwise stated in 
the parts list. Therefore a 100 KQ resistor may test anywhere from 80 KQ to120KQ. (The let- 


ter K is coramonly used to designate a multiplier of 100. ) Tolerances on condensers are gen- 
erally even greater. Limits of +100% and -50% are common for electrolytic condensers. The 
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parts furnished with your Heathkit have been specified so they may not adversely affect the op- 
r f d e 


nal rced to make minor substitutions of 
fore they are approved, and. the parts sup- 
arts list for resistors, for example, you may 
rlace of a 2 megohm as shown in the parts 
wd here only toprevent confusion in check- 


at 
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we are ete 
be 
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as ‘been sepplie 
and are m 


lf- evident an 1en 


We strongly urge that you follow the wiring and parts layout shown in the manual. The position 
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Figure il 


The test lead is assembled as shown in Figure1l. One end of the shieldedcable is connected to 
the shielded plug; the other end has alligator clips mounted on it for connection to the equipment 
under test. First, remove the spring cable guard from the connector plug by loosening the 
screw in the side of the plug. Slide this spring over the shielded cable, with the small end of 
the spring toward the end that is tobe connected tothe plug. The outside insulation onthe cable 
is then cut back for a length of about 3/4", then flare the shield braiding at the end of the cable 


so ‘ha t it may be pushed back over the ‘small endof the springcable guard. The inner connector 
; ped for a length of approximately 1, /8". The assembly at this point is slid back into 


is ipp thi 

the connector so that the inner coaxial wire passes through the rivet in the insulated end of the 
connector, the cable guard with the shielded braid flared over the end is pushed back into the 
connector and the screw tightened to hold it in place. Solder the inner connector. 


pp ff 
A] Yn [/ 


Bend sharply and 
separate shielding _ Shielded test lead ready 


with smallscrew- 


driver or knife 


| 
/ J APF) orate Sf 
. ~ y ner wire out of 
. L\\ ‘a shielding. y/ 


for connector. 


On the other end of bout 4" and the cable pre- 


par ed as shown in F igure 12. ii er conductor and the shield 


braid. 


ACCURACY 


Any signal generator is designedas ‘a convenient andcontrollable source of modulated or unmod- 
ulated signals. No signal generator is designed as a frequency standard. Expensi e standard 
signal generators have fairly accurate (3 to 20%) attenuators which contro] the ouiput voltage 
and the calibration accu ‘acy is rarely closer than1%. The Heathkit Signal Generator may be 
xpected to fall within 2 to 3% of the frequency calibration, which is quit« satisfactory for ser- 
vice work and alignment. In receiver adjustment, the frequency at which the particular adjust- 
ment is made is rarely critical but the adjustment itself for maximum signal output from the 
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receiver is frequently quite critical. For accurate calibration of home built receivers or eq 1ip- 
ment, p? ‘ce2d as fcllovs. Make a rough calibration with the signal generator. Then, with a 
receiver, tuie in W VV (Bureau of Standards) at 2.5, 5, or 10 mc. Set the signal generator to a 
suitable sub-harmoiic, such as 500 or 1000 kc, and adjust the generator for zero beat. Now 
hirmonics of the si; nal generator occur every 500 kc or 1 megacycle, and these harmonics may 
be used to give acct rate calibrations at points 509 or 1000 kc apart, such as 2500 kc, 3000 kc, 
3500 kc, 4000kc, etc. These known frequency points can be marked on the dialof the equipment 
being calibrated. Te object of the rough calibration is merely tofurnish a means of identifying 
for example, the 3(00 kc point from the 2500 kc or 3500 kc points. For calibration of higher 
fequency equipmert, a choice of higher sub-harmonic will reduce the confusion between the 
n ultitude of harmo: ics and will also insure adequate signal strength. When checking the cali- 
bration accuracy of the Heathkit Signal Generator, the most convenient standards of comparison 
of sufficient accuracy are broadcast stations of known frequency. Crystal oscillators of standard 
frequency when zerv beat against WWV, are also convenient to use if available. The use of re- 
c iver dial calibrations is frequently not of sufficient accuracy to warrant consideration. 


Output Voltage: Th2 RF signal strength going into the output control depends upon the strength 
of oscillation of the 12A U7 oscillator. In all variable frequency oscillators the amplitude will 


vy be minimized. 
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IN CASE OF DIFFICULTY 
Recheck the en ire wiring. Follow each lead and color it on the pictorial witha colored 


nencil If nossible. have a friend recheck the wiring for vou. Most cases of difficulty re- 
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sult from wrong or reversed connections. In this unit, there is also the possibility of shorts 


to the chaesia neecurringag on some of the har re wire rare) etinnes from the coils. 
OY LM UMaooLS YU OUUME EL tip il OUI VE Lal Was wire connections irom tne Cous 


should be carefi lly spaced away from the chassis when the instrument i s assemb ed. 
y) Check the test load with 


rs 


ot 


n oOhmmatear to he anra thara ara nn aharta ha otwea 


ae Ns bit hw es A VAU Wills an WEEREALLLOEO LOL CY BO OUI Oo LEIOL oO ALD Al Olives ts vo 
outer conductor caused by overheating during the soldering process. 

Q Tf tha wiringisc found tohe correctand the ational canerator atill refuceaty work tery change 

We BUC Wiltlipslo LUI LU WO LULL CULL AIIM LIC olpialL Bere, aluyl Otlis LOLUOCS LY ul , ul ULblallp~ 
ing tubes. It is possible that one of the tubes is defective. 

A hank tha unltacad A voltage ehart tea tinalndad ahnwing thea nnymal wunltaga ta ha wrantsaa 

“Ee HOUR UIC VULLAE, CO. 4s VULAGRS Ullal 19 LHUULUUCU OLLUWiilf, LEIU fluid ilids VULLARD LY VO EXpecréa 
at the pins of the tube sockets. These voltages were measured with an 11 megohm input 
vacuum tube voltmeter. A normal variation of +15% is to be expected. With regular volt- 


meters, readings may be very much lower. All voltages are DC unless otherwise indicated. 
5. If only one band onthe signal generator is inoperetive, it is very likely that the coil associ- 
ated with that band hasbecome damaged. Anohn meter connected between the terminals of 


he coil should show continuity. if it does not, one section of the winding is open. 
WOTTAmh OTanm 
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= 1 UBE [pes Pin l Ex Pin 2 2 | Pin 3 SIETIE Pin 4 | Pin 5 ses] pes [pnt [ome [ pe | Pin 6 = Pin 7 = Pin 8 | Pin 9 | 


L 6C4 | 65 |_% c [e3ac| 0 | & 
|__12Au7 7 8 [F2to-15) 3.5 hassles *75-85 *3to-30/ 0 | 0 | 


*Dependent upon frequency. 
NC - no connection. aD 


Marcus and Levy; Flements of Radio Servicing 
Kiver, Milton S.; How to Understand and Use TV Test Instruments 
Johnson, <¢ Richard. How to Use Signal and Sweep Generators 


USE OF THE FF SIGNAL GENERATOR 


This signal generator can be used to align iadio receivers. It furnishes a source of radio fre- 
quency or modulated radio frequency by means of signal generator fundamental frequencies be- 
tween 160 kc and 100 megacycles (1 megac: cle equals 1000 kilocycles) <nd useful harmonics of 
the signal generator may be used to over 2(:0 megacycles. 


The RF Signal Generator wil] be found a m»st valuable aid to the radio service man as well as 
the hobbyist. The day-to-day "bread and b itter" job of the signal generator is receiver align- 
ment. To save time and money, the service man or hobbyist should use a technique which can 
be applied to the majority of sets encountered in normal work. After us ing the technique a few 
times, it becomes virtually a matter of "second nature" and so easily us ed that the average set 
may be completely aligned in a matter of minutes. 


The majority of single band radio receivers have nowadays become quite standardized and there- 
fore it is seldom necessary in alignment o receivers to refer to the specific manufacturer's 
alignment instruction. In the average rec: iver, it is generally only necessary to take note of 
the IF frequency (most home radios and aut mobile radios employ a 455 KC IF frequency). 


Figure 13 is a schematic diagram of a small, single-band superheterodyne radio receiver. The 
majority of single-band sets use a circuit similar to this one. Variations; likely to be found are 


ntenna coil rather than a rod-type or loop antenna. 
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(1) Turn both the signal generator and the receiver on and allow severa 
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(2) . Connect an output indicator to the receiver. This may be an AC voltmeter connected di- 
, rectly across the loucspeaker voice coil; however, a VITVM connected tomeasure AVCvol- 
tage is by far the most desirable method. 


(3) Short ou the local oscillator tuning circuit temporarily. The simplest way to accomplish 
this is merely by clipping a short piece of wire across the rotor and stator plates of the 
oscillator section of the tuning condenser. Set the receiver dial to the low frequency end, 
somewhere near 550 KC. 


(4) Connect the signal generator to the antenna terminals of the receiver or if the receiver 
employs a loopantenna or rod antenna, couple the output of the generator to the antenna sys- 
tem through a one or two turn loop of wire around the antenna. In cases where an RF stage 
is used ahead of the mixer, connect the signal generator to the injection grid of the mixer 
stage. Set the signal generator to the IF value 0: th? set. (455 KC is generally the accepted 
standard.) Use a modulated signal if an AC voltmeter is employed as an output indicator. 
An unmodulated signal is used provided the AVC voltage is used as an output indication. 


(5) Using the lowest range of the output indicator, increase the output of the signal generator 
until a reading can just be obtained. 


(6) Adjust the IF transformers for maximum reading on the output indicator. Reduce the sig- 
nal generator output as necessary to keep a low reading on the output indicator. Repeat the 
adjustments at least once to correct for any interaction between primary and secondary 
windings on the individual transformers. Interaction is most likely to occur in sets where 
adjustment is by means of iron-core slugs rather than trimmer condensers. 


(7) Next, remove the short across the local oscillator and tune the receiver to its highest fre- 
quency settiny: (somewhere around 1600 KC). Set the signalgen herator to the same frequency 


and adjust the os: illator trimmer for maximum out >ut. 


A 
(8) Now tune the rec-iver and signal generator to 1400 KCand adjust the RF trimmer for max- 
imum outnut 
~ imum output 
(9) Turn -he signal generator to 600 KC and tune the receiver to the low frequency end of the 
dial. Vow "rock" the receiver tuning condenser while at the same time adjusting the trim- 
mer condenser formaximum cutput. In sets using especially shaped plates inthe oscillator 
,section of the tuning condenser, generally no trimmer condenser will be found. Also, in 
some sets, the kw frequency oscillator adjustment will be through means of an iron-core 


slug in the oscilletoér coil rather than a trimmer condenser. 


(10) Steps 7, 8 and 9 should be repeated if it was found necessary to readjust the trimmer con- 
denser (or iron-c re slug) as directed in Step 9. 


The alignment procedi re for muiti-band AM superheterodyne receivers is essentially the same 
as outlined above fora single-band set. First the IF stages are aligned using the same technique 
as given in Steps 1 through 6. Next, each RF band is aligned separately, starting with the high- 
est freque: cy band an1 working towards the lowest. The technique given may be used but with 
corresponc ing frequercy Settings for each band. 


If the oscillator and F F trimmer condensers for the different bands are not well identified, a 
simple teclinique may be employed to locate the proper adjustment screws. Turn the receiver 
band switch to the hig] est frequency band and tune ina signal, using a short-wave station or a 
signal from the RF generator. Using an insulatedalignment tool, try compressing the different 
oscillator trimmers until one is found that changes the tuning of the signal. Do not compress 
the oscillator trirnmer condensers by turning the adjustment screws, just press the leaves of 
the condenser together temporarily. This method will identify the trimmers for each band with- 
out drastically changii g their original setting. After identifying the oscillator trimmer for the 
band in this manner, -‘epeat the technique to identify the RF trimmer. Turn to the next band 
and reveat the method being careful not to touch the trimmers already identified. 


Should the oscillator trimmer of the short-wave band have a wide tuning range, it may \e pos- 
sible to pick up and "peak" a signal with two different settings of the trimmer. Shculd this the 
the case, use the setting with the least capacity to insure that the oscillator is tuned al ove the 
incoming signal. 


FM RECEIVER ALIGNMENT 


It is the standard practiceto alignthe IF amplifier of an IM receiver (tuner) before aligning the 
RF and oscillator sections just as in AM receivers. However, the exact technique of aligm aent 
depends on whether a limiter discriminator or a ratio detector is used. Where a limiter and 
discriminator are used, usual practice is to align the IF section up. to the input of the limiter 
first. Then align the discriminator as a separate step. When aligning the DF, RF and osc.lla- 
tor sections, the grid current of the limiter may be used as an output indicator. Althougi the 
voltage across a limiter grid resistor, measured with a VTVM, willserve in many ca3es, it is 
not an ideal indication. A typical limiter and discriminator stage is shown in Figure 14, %ro- 
per alignment technique for the complete FM receiver is as follows: 


LIMITER 


Figure 14 


(1) Connect an output indicator by (1) attaching a VTVM across the limiter grid resistor, or 
(2) breaking the circuit at the grid of the limiter and inserting a microammeter with a max- 
imum range of around 150 microamps. If this method is used, be sure and bypass the meter 
with a .05 pficondenser to ground. See point X in Figure 14. 


(2) Connect a signal generator to the input of the mixer stage and turn on both the signal gen- 
erator and the receiver. A sufficient warm-up time must be allowed to permit both tie re- 


Adjust the signal generator to the IF value of the set. This is usually 10.7 mc. The un- 
modulated RF output of the signal generator is used. 


(3) Peak all IF trimmers for maximum meter readings. If the IF is considerably o.t c¢ align- 
ment so that very little meter reading is obtained, it may be necessary to connect tae sig- 
nal generator to t 1.e last IF stage and align this portion of the circuit first. Then wo-kback 
toward the mixer stage, rechecking previous IF adjustments at each point. 

(4) Connect a VTVM -etween point 1 and ground as shown in Figure 14. Adjust the trim ner or 
slug "J" for max aum reading using a low VTVM range 

(5) Transfer the V7 VI connection to point 2 and adjust trimmer "H" for a minimum vol meter 
reading. 


—_ 
~~ 


Transfer the signal generator lead to the antenna terminals and align the RF and oscillator 
trimmers, using essentially the same technique as is outlined for AM receiver adjustment, 
except the frequency settings will fall between 88 mc and 108 mc. The output indicator for 
this adjusiment is the same as discussed in Step 1. Lastly, adjust the antenna trimmer for 
maxirium indication or volume using the receiver's ownantenna and at its permanent loca- 
tion. . 

RATIO DETECTORS 


The following technique may be used for alignment of ratio detector FM receiver circuits. Re- 
fer to Figtre 15. LAST IF 


(3) 


(4) 


(5) 
(6) 


.The block diagram for a typical audio amplifier is shown in Figure 16. Let us assu 


(jee -f wee eee eeee, RATIO DETECTOR 
ied t + a ? t 1 


Lh wv h 
» Vi 1 vi 
iould be set to the low frequency end (88 mc) and the signa 


sett 
n unmodulated signal at the receiver IF. Connect the sig 
fo 


L 
mixer stage as before. 


Me 


Adjust al) IF trimmers (or slugs) for a maximum reading on the meter, using a low range 


and the least signal generaior output possible. Repeat the adjustments at least twice 
rect for any interaction. Be sure slug N is accurately adjusted. 


Connect two 100,000 Q 1/2 watt resistors across RC (RA and RB) and connect the voltmeter 
as shown in Point V in Figure 15. 


Adjust the trimmer (or slug) M for a zero output indication on the meter. 


Align the RF and oscillator stages using the techniques previously described, measuring 
the voltage across RC as an output indication. 


SERVICING BY SIGNAL INJECTION 
THE AUDIO AMPLIFIER 


moment, that the amplifier is ''dead"' due to a defective second audio stage. 


a 


OUTPUT 


— 
* UPPLY —x—fourrur| 
SUPPLY B Figure 16 


In servicing the equipment, the first step, of course, is to check for obviois defects such as 
lack of B plus, defective tubes and so forth. After these preliminary tests hi.ve keen made, the 
Heathkit RF Signal Generator is used as an audiosignal sou:ce by plugging the oulpux cable into 
the "AF-OUT" jack. The level of the audio tone obtained is adjusted by the ' AF {N-OU’"’ con- 
trol. The MODULATION control should be set in the "INT." position. 

Check the operation of the output stages by conpecting the ground lead of the sutpit cable to the 
chassis of the amplifier or circuit ground and touching the ' hot" lead of the dutput cable to the 
grid of first one output tube Point Ain Figure 16 then to the dther output tube Point Bin Figure 
16. All of these tests must be made through a .05 pfd condenser. In this fas hion the op2ration 
of each output stage is checked individually. As each grid is touched, acleai audio tone should 


be heard in the loudspeaker. 


Next, the operation of the phase inverter stage can be checked by transferril g the hot lead (to- 
gether with a .05 yfd condenser) tothe input of this stage (Point Cin Figure 16). Again, 1 clear 
signal should be heard fromthe loudspeaker. The tone should be louder than t efore. If tco loud, 


the volume can be reduced, using the "AF IN-OUT" control. 


The second audio stage is now checked by transferring the hot signal generator lead to the input 
of this stage, Point D in Figure 13. If this stage is dead, no more tone will be heard in the loud- 
speaker. Having isolated the trouble to a specific stage, it is now a simple matter to check DC 
operating voltages and parts until the defective component is found. 


As each amplifier stage is checked, work back towards the input stage (first aucio), a clefinite 
increase in volume should have been noted. It riay even be necessary to reduc2 th: volume using 
the control mentioned. This, then, provides an additional test technique. A weak stage can be 
identified if little or no increase in volume is heard as the "hot" lead is transferred past the 
stage. Be careful when interpreting the results of this test, for overloading 1 sti.ge may cause 
apparent loss in volume even when the stage itself is in good condition. Th:2ref»ore, when at- 
tempting to isolate a "weak" stage, be sure to keep the signal level at a reas nal le point. 


AN OPEN COUPLING CONDENSER may be isc lated using this signal injection tec hnique. Refer 
to Figure 17, which is part of a conventional r3sistance coupled amplifier. I’ coupling conden- 
ser C-1 should open, little or no signal would be transferred between stages. To theck tie con- 
dition of the coupling condenser, it is first necessary to connect a small blo kin. condenser in 
series with the "hot" lead of the signal generator. The condenser may have: va ue of .(5 pfd. 


The exact value is not atall critical. The block— 


ing condenser permits the "hot" lead to be placed | 
on the plate of a tube without danger of the DC a ~ F 
voltage present injuring circuits within the gen- [ 4 
erator. Na, f 
if a clear tone is heard when the "hot" lead is 
touched to Point E but not when touched to Point Fieure 17 
F, we are reasonably sure Condenser C-1 is Bu [ 
open. 

B+ 


RADIO RECEIVER 


Referring to the block diagram for a typical small AM receiver, Figure 18, again the technique 
of signal injection, is essentially the same as that used inthe case of the audio amplifier. That 
is, a substitute signal is injected intoeach sta::e startinj’ at a convenient point and working back 
towards the "front" of the equipment. In the «ase of the audio amplifier, we work toward; the 
input jack of the amplifie:. In the case of the cadio receiver, we work towaids he anten 2. 


There is one important dit erence between using the signal injectiontechnique nn audio a ipli- 
fier and using the same technique on a receiver. In the case of the amplifier as we have : een, 
the audio output signal ob iined from the signal generator was used exclusive ly; however, vhen 
trouble-shooting a receiver, it becomes necessary to switchto an RF signal wl 2n: hecking stages 
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nal will have to be changed 


rhead of the second « tector. In addition, the freque: cy of the RF sign 

to match the operatir » frequency of the stages being checked. A rather common receiver com- 
nlaint is thet the "cet jie dead't|’ When such a complaint 3caused bya defective local oscillator, 
Viasat ao Ghacit Las Wet 2 UVa . WV EA 2k MWA A Was eee FWA Mw Ky ee dieeed dnd 

the trouble n.ay prov): somewhat difficult to isolate 


As before, the first step inservicing the equipment isto check for the obvious defects. A quick 
check with a DC voltn eter will indicate whether or not the power supply is operating. 


Sist of major é imarily isolati 
audio signal obtained from the Heathkit RFs 
input of the first audio stage (Point H in Figt 
mediately that the entire audio section of the 


stages for the time being. 


€ y t 
enerator ‘may! be used to ) injec a signal at the 


w im 


3 
Ww ait 


eceiver is operating and can forget about these 


we Arm 


Shift the outp: t c::ble of the signal generator to the RF OUT jack and adjust the controls to 
a modulated iF signal at the IF value for the receiver. (In most cases this will be 455 
Using a 50 uw; € c ndeaser in series with the "hot" lead inject the signal at the input of the IF 
stage (Point. in 7igire 18). The use of a small coupliny; condenser in this case is to minimize 
detuning of th: IJ and RF stages for the signal generato: lead. If a tone is once again heardin 
the loudspeak ‘r, we know that the IF stage, under test, is in satisfactory operation. 


Repeat the sig 1al injection tests until the defective stage in the receiver has »een located. From 
this point on, thei, it is a simple matter to isolate the defective components causing the re- 
ceiver to be ii ope rative. 


Var ations of a sisnal injection technique may be used for servicing FM and TV receivers as 
well as the he ‘ein discussed AM receivers and audio amplifiers. 
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athkits has been carefully selected to meet design requirements and 
unction without difficulty. Occasionally improper instrument opera- 


si0 £109 Witiit? Ne NA eae y Ape Ups sum 


t 
faulty tube or component. Should inspection reveal the necessity for re- 


bt 
= 
ta ja} 


placement, write to th: Heath Company and supply all of the folowing information: 

A. Thoroughly identify the part in question by using the part number and description found in 
the manual parts list 

B. Identify the type aud model number of kit in which it is used. 

C. Mention the order number and date of purchase. 

Nn Naeerevtha tha nntues nf Asfant nv ewnnenn fae eeescacting vanliaramant 

bu MCSCLiIVG the Nature Ui UTLITCL UI LCASUN LULL LOYUCoUIE LOplacCcliclit,. 

mew TFin,thL SNH. Wn ewe 411 pro ao LD es nD OS nn ee ee. a are ae 9 Minn er AL not wat ore TY 

ihe reath UOmpaly Will pr mere IpUy Supply the nNCevessaLly replacement. Fitase ao noe retur il the 

original component until specifically requested to do so. Do not dismantle the component in 


question as this will void the guarantee. If t tubes are to be returned, pack them carefully to 
re not eligible for replacement. This replace- 


nt of parts that may have been broken or damaged 


akage in shipment as broken tps 


ment policy does not cover the free replac 
Lh aw aa 
aa op 


In event continued operational difficulties of the completed instrument are experienced, the fa- 
cilities of the Heath Company Service Department are at your disposal. Your instrument may 
be returned for inspection and repair fora service charge of $3.00 plus the cost of any additional 
material that may be required. THIS SERVICE POLICY APPLIES ONLY TO COMPLETED 
INSTRUMENTS CONSTRUCTED IN ACCORDANCE WITH THE INSTRUCTIONS AS STATED 
IN THE MANUAL. Instruments that are notentirely completedor instruments that are modified 
in design wi'l not be accepted for repair. Instruments showing evidence of acid core solder or 
paste fluxes will be returned not repaired. 
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ication o of of existing kits, it is suggested that you 
1 phases of electronics. 
ele ctronic outlet store. 
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urni ig a or service, pa y st. 
CATTACH A TAG TO THE INSTRUMENT. GIVING | 
| NAME, ADDRESS AND) TROUBLE EXPERIENCED. | 


a rugged container, preferably wood, using at least three inches of shredded newspaper 
sior on all sides. DO NOT SHIP IN THE ORIGINAL KIT CARTON AS THIS CARTON IS 


SPECIFICATIONS 
All prices are subject to change without notice. The Heath Company : eserves the right to dis- 
continue instruments and to change specifications at any time without incurring any obligation 
to incorporate new features in instruments previously sold. 


Heath Company warrants that for a periodof ti ee months from the date of shipment, all Heat!.kit 


parts shall be free of defects in materials and workmanship under normal use and service and 
that in fulfillment of any breach of such warraaty, Heath Company shall replace such defective 


in fuitiiiment Of any breach of such Warravly, meath Compan Shail repiace such detect 


‘ parts upon the return of the same to its factory. The foregoing warranty shall apply only to the 
original buyer, and is and shall be in lieu of all other warranties, whether express or imphed 
and of all other obligations or liabilities on the part of 1! ath Company and in no event shall 

Heath Company be liable for any anticipated profits, . nseq ential damages, loss of time orotner 
losses incurred by the buyer inconnection with the purchas :, assembly or operation of Heathkits 
or componenis thereof. No repiacemer shaii be made oi paris damaged by the buyer in .he 

; course of handling or assembling Heath} t equipment. 


ST IR 


NOTE: The foregoing warranty is comp :tely void and we wiil not replace, repair or serv ce 
instruments or parts thereof in which ac i core solder or paste fluxes have been used. 


HEATH COMPANY 
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PART PAI TS DESCRIPTION PART PARTS DESCRIPTION 
No. Per Kit No. Per Kit 

Resistors ” Sockets - Knobs ks 

1-1 2 47Q* 100-M19 1 Indicator assembly a 

1-4 i 3302 ~. 432-3 3 Shielded connector 

1-7 2 680 2: ~ 434-15 1 7-pin miniature socket !"__- 

1-9 ] i KQ 434-16 1 §-pin miniature socket” 

1-3A 1 3.3 KQ 1 watt 434-22 1 Pilot light socket &"" 

1-18 1 5600 2 462-18 1 Skirtless knob 4“ 

1-21 1 15 KQ ) 462-19 5 Skirted knob «- 

1-24 1 33 KQ 

1-26 2 100 KQ Hardware 

1-32 1 390 KQ 250-2 4 3-48 x 1/4 screw 

1-33 1 470 KQ 250-7 3 6-32 x 3/16 screw 

Condensers a 250-8 2 #6 x 3/8 sheet metal screw 

21-3 1 10 puf (.00001 pfd) w- 250-9 8 6-32 x 3/8 screw 

21-7 1 33 put (.000033 ufd) ‘~ 290-13 1 6-32 x 1 screw 

21-11 1 150 wf (.00015 ufd) 250-15 1 8-32 x 1/8 set screw 

21-16 6 .01 jkfd Ce L 250-83 2 #10 x 1/2 handle screw 

21-27 1 .005 ufd (5000 wut) 251-1 2 6-32 spade bolt 

23-8 1 .02 fd be 252-1 4 3-48 nut 

23-28 1 loptd 252-3 20 6-32 nut 

25-7 1 20-20 pid 150 v ue 252-7 5 Control nut 

26-17 1 450 uf dual tuning + ~ 253-10 4 Control nickel washer 
253-22 3 3/4 flat washer 

Controls-Swi' ches 254-1 17 #6 lockwasher 

10-32 1 1 megohm control ” 254-4 5 Control lockwasher 

19-18 1 1 K& control with switch’ 259-1 5 #6 solder lug 

63-67 1 5 position band switch .- 

63-69 1 2 position modulation switch Clips - Plugs-Wire 4 

63-70 1 3 position attenuator switch” 89-1 1 Line cord : 
207-3 1/8" cable clamp _-~ 


Coils-Chokes Transformers 


40-47A 1 Oscillator coil band A ~~ 
40-47B 1 Oscillator coil band B 
40-47C 1 Oscillator coil band C 
40-47D 1 Oscillator coil band D Le 
10-47E 1 Oscillator coil band E 
46-1 1 AF choke 4 - 
34-2 1 Power transformer 
lubes-Lamps -Rectifie 

37-2 1 Selenium rectifier “ 
111-4 1 BCA tube — 

411-250 1 12AU7 tube 

41191 1 BAT nilat light -~ 

rors s Tr rt peeve Raf bat 
Grommets-Feet-Terminal Strips 

73-1 6 3/8 grommet ‘~~. 

261-1 4 Rubber feet ‘~ | 
431-2 2 2-lug terminal strip “ 
131-3 2 3-lug terminal strip 
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260-1 2 Alligator clip ~~ 

340-2 1 length #20 bare wire 
343-3 1 length Shielded test lead 
344-1 1 roll Hookup wire ~~ 
345-1 1 length Shield braid 
346-1 1 length Spaghetti (sleeving 
432-1 1 Shielded piug 
Chassis-Panel-Manual 

90-14 1 Cabinet 

200-M54 1 Chassis 

200-M55 1 Sub-chassis 

203-26F67 1 Panel 

211-4 1 Handle 

595-73 1 Instruction Manual a 


wa 


, 


